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TESTS OF MASTER CAR BUILDERS’ COUPLERS.*

The subject of safety appliances in railway cars has re

cently claimed the attention of the government of this

country and laws passed relating thereto will make it of

more than usual interest for the next few years. One of

the features of legislation has been that of car couplers,

and a bill was passed in March of this year, section 2 of

which reads as follows.

"That on and after the first day of January, 1898, it shall

be unlawful for any such common carrier to haul or per

mit to be hauled or used on its line any car used in moving

interstate traffic not equipped with couplers, coupling auto

matically by impact, and which can be uncoupled without

the necessity of men going between the ends of the cars.”

That a general impetus has by this action been giver. to

the manufacture of couplers is evident from the number of

companies that are now forming. The parent companies

have in many cases fallen into errors and pitfalls, and it is

imperative that every precaution should be taken to pre

vept a repetition of history by other companies following

i_n their footsteps. The most difficult problem the railroads

will have to handle will doubtless be a judicious encourage

ment of competition, conducted so as to avoid the introduc

tion of devices which by their inferiority are likely to

mar and destroy the efliciency of the meritorious ones.

That the burden of this responsibility will rest with the

mechanical department of the railroads must, of course, be

apparent.

In view of the foregoing it was thought advisable to con

duct, under the charge of a committee from the Western

Railway Club, a public series of tests of M. C. B. couplers.

Some will ask why should these tests be public! Why

not allow each railroad or manufacturer to conduct such

tests and investigations as it sees fit, the way it does with

various other devices which collectively make up the outfit

and plant of a railroad, and which are so radically different

on many lines, sometimes to their advantage, and some

times otherwise! The reply to this is that freight car

maintenance in this country is unique and different from

any other question in connection with the mechanical de

partment of a railroad. Freight cars are all practically in

a big pool and every manager is interested not only in his

own line having the best and most economical car that it is
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possible to construct, but also in his neighbor having the

same or its equivalent. A proper reco nition of this fact is

what has given the Master Car Bui ders’ Association its

present high standing amon associations: That our rail

road managers realize the vantages gained by this big

freight car pool is fully proven by the support and encour

agement they give the association, not only in contributing

liberally towards its support, but in affording facilities and

means for its members to pursue the investigations which

are so essential to the success of such an organization.

For a railroad to fully reap the advantages of any infor

mation it may have regardin freight car appliances, it is

almost essential that such in ormation should be rounded

up by opinions collected from a variety of sources and

which through their publicity must necessarily be of a dis

interested character.

Public tests as carried on by the M. C. B. Association are

largely beneficial from their educational standpoint. Tests

and investigations conducted by private interests are sel

dom as effective and far reaching, whether the private in

terests be that of a railroad comgan or of a manufactur

ing company. The Master Car ui ders’ Association has

had ample evidence of this fact in the various investiga

tions it has undertaken in the last few years and in no sin

gle case is it more glaringiy instanced than in the matter of

air brakes. The ori inal brake tests proposed in the fall of

1885 seem almost chi dish, at present reading, and yet after

two years’ work they resulted in practically revolutioniz

ing the status of the brake question.

'1‘hat good results are alread coming from the coupler

tests proposed last year is evi ent from the fact that many

of the manufacturers are now equipped not only with up

paratus and machinery for making the drop tests, but with

appliances and machinery for tensile tests, and some of the

most advanced are taking up the chemical questions in

volvcd. With these appliances they are enabled to gather

information at their own works in a comparatively short

time, which heretofore could only be obtained by tedious

and slow service test on a railroad. We do not wish to be

understood as ignoring the importance and usefulness of

service tests. We consider them essential in all cases. it

is, however, possible, through a shop test to cull out some

of the more glaring defects of a device much more quickly

than from a severe test, and herein it is believed rests its

great advantage. It is gratifying to know that in several

instances the importance of the M. C. B. shop tests is so

fully recognized by manufacturers that not only couplers

but air brakes are being tested and materially raised in ef

ficiency without any service tests whatever, and regardless

of the fact that in several instances they are already vastly

superior to many of the appliances that in the past have

been purchased and placed in quantities under the car

equipment of railroad companies. This condition is brought

about by the M. C. B. Association‘s proposed standards of

eliiciency for safety appliances and is directly in the line of

one of the goals sought after, viz: that of encouraging com

petition without endangering the efficiency of devices that

have a reco nized value.

in arranging for the tests made by your committee, invi

tations were sent to all the coupler companies whose ad

dresses could be obtained, and in nearly every case not only

was a ready acquiescence given to participate in the inves

tigation, but assurances of hearty approval and coopera

tion of the committee’s efforts were made on the part of

the manufacturers.

The scope of the tests as outlined was as follows:

Pulling T¢'.\'l.~i.—April 17th and 18th, 7:30 a. in., world’s

fair, machinery hail. Riehle Bros.’ 200,000-lb. testing ma

chine. Under supervision of Robert W. Hunt & 00.

Drop TP:ds.—Aprii l9. 7:30 a. m. The Sar ent Co.’s

works, 59th and Wallace streets, Chicago. Un er super

vision of Robert W. Hunt &. Co.

1. Paragraphs 2, 3 and 4 of M. C. B. specification tests

as described on page 134 of the M. C. B. annual report of

11592. (Bars not to be tested to destruction in these tests

except in the drop test.)

2. Single lug test. The upper ing of one bar will be

céoupled to the ower lug of the other, and pulled to destruc

ion.

3. New knuckles will then be inserted and the bars

pulled to destruction under the pulling test of test No. 1.

All bars will be subjected to tests I and 2. Test No. 3

will de end upon the time occupied in tests 1 and 2.

l. '1‘ e drop tests will be arranged so as to practically

cover the guard arm tests recommended.

2. Paragraphs 2 and 130i the recommended additional

tests will be omitted.

Committee on description of bars.—D. L. Barnes, chair

1113".

Committee to prepare draw-bars for test.—F. M. Whyte,

chairman.

Committee on testing arpara.tus.—J. C. McMynn, chair

man.

Committee on test records.—C. H. Quereau, chairman.

Committee on photographic records.—F. W. Sargent,

chairman.

Each company entering the tests will be required to give

the following information:

The kind of material in the draw-bar.

The kind of material in knuckle.

The kind of material in look.

The kind of material in knuckle pin.

State whether the bars were specially made for test pur

poses.

(The committee does not object to having bars made

specially for testing.)

State if the bars are supposed to represent the average

product of what is manufactured.

If the bars are second hand and have been taken from

service. state how long they have been in service.

If parts of the bars are made of steel state whether made

by the Bessemer or open hearth process, and give the per

centage of carbon in the steel.

It was found necessary to make modifications in the

tests, but as a whole they may be classed as satisfactory

and exceedingly instructive. Table No. 1 gives a full de

scription of each bar includin its weight, number of parts,

where made, whether it con orms to the M. C. B. lines,

TABLE NO. l.—S HOWING RESULTS OF DROP TESTS.
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1.. America! _ 1-16 _ —— _"'
2. . “ 5‘

3.. Brown . . . . . .. 51$
4“ u %

2.. Buckeye . . . . . ..

7:: California:3.. Chicago... . . . . . . .. 1-16

9 “ . . . . . 1-32

10.. " . . . . . .. 1-16

11 . . “ . . . . . . 1-16

12.. Drexel . . . . . . .. 1-16

18. . “ . . . . . . . . . 1-16

14.. -/,

15. . " . . . . . . . . . . 1-16

16. . ii

l7. . . . . . . . . . 3-16

18.. Mather . . . . . . . . . . . . .. ii,

19.. Perfected . . . . . . . .. ' 1-16

20.. “ . . . . . . . .. ' M

21.. Pooh) . . . . . . . . . . . . 55 K

22.. " . . . . . . . . . . .. $4‘ is

23.. Sargent . . . . . . . . . .. % $6

24-. Simplex . . . . . . . . . .. >4 14,

25.. -' ......... .. i4 3-16
26. . >Standard . . . . . . . . .. 54 la

2't..' " ........ .. 1-16 *4

28.. St. Louis . . . . . . . . .. 3-16 56

29 “ 1' 3-16

3).. 34, 1-16

31.. g 1,.

32.. i,, it

LIVE - . . llamas or MAKE BA} ’ A D D W

N‘O_ con PLER (,0MPANY., KN,,,,K,f‘,3_ ‘ AND FRACFURE. REMARKS,

1-~ AII1l‘Y'iL'&Il COUPIOI‘ C0» .. Solid Steel Co. Alliance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Dru >1 .~‘-I.l‘lll(‘1( liIilT(.!‘-15-11;.‘ 3111)’. Amer. (k‘lJur:t. drgbar slolt 1% in. X5 in. After 311

‘ _ , _ ) ow s ot opei i -3‘ in. After 5t b ow s oi. opt-no H6 in.

§-- Brown E. L. t,.. C‘-oupler (‘0 .. .. Ethilid ISteel Co. _ Alliance ...... -‘. - - . . . . . . . . . .................... .. Amer. (knit. (1l‘ilW|1)i.ll‘S1(it1§( in. x 5 in. After 2nd blow slut l-32in. wider.

4" Bmw" 13- 1» C- (-/""9197 (/9 éhllglrl 9-g5";i_5°" '§1[i{°‘"_“'% -- Cfyfilfliillli‘. bfikilt. med.. coarse Drop rested on lug and knuckle. Pivot pin sonicwhzit lwnt at lid blow.

5:: Buckeye Automatic Car Coup. Co.. (Bar). a'Ol_fi'_' 00. &:¢‘l]IL_k.lié)' Cryst-illinc, blight, med., coarse Dr0g‘l‘§.:'ail:.\‘d'i(l71ill“1]ll:B' and knuckle. After 2nd blow would not unlock on account

. StA.*lC.. .Fi lab‘ _ _ , , . . . . . . .. - - ‘ ' . . .6" Buckeye Aummauc Cm, Lou“ Co“ (Bangui. &c‘ d a r ma 1(‘\ it . . . . . . .. Dio :‘tt1'~lld(3'1‘Ka;d{Jl:\‘.'ll(.31L(.{‘()sg(Ii]1xithgazgdlégth blow knuckle unlot ked O. K. Amer.

5'39‘ C" - - - - - - -- - P0011118!‘ milllcflblc . - - . - . . . . . . . . .. After 2nd blow Amer. Cont. dmwbar slot closed 31' in., after 3d blow ii in., at

7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ S‘ “d Sm ter -lth blow nearly closed. Coupler unlocked after 6th blow.

-- > C0 - - - - - -- - Fine crystalline . . . . . . . . . . . . . . . . .. Dro )l.~ILl'llC1(()!1 coupler hard and not on knuckle. Would not unlock after ls!

l‘ R'.A Ii 'C0 . . . . . . . . .. - - , - ,, - 0w
e__ C-11 <-88'" D Pl’ ""91 Lhicugo Tim. 8: Spring Co.... . . . . . . .. Flllt cry stallino... . . . . . . , ,_ Um gkrugkuknuarkleid pwm Iii“ ;()g|}(, afgey-1]t:1[ blow and couple; woul‘; not 1]“.

Ch] 1; _A 11 -C; __ _ _ _ _ __ . _ . 01' 1-as y. ou not un oc a tcr‘nt ow.
9" 0380 y pp “nu” ) Ch1°*'*8"'T|"- 5" SP"|"8' C"- - - - - - . . . . - - -. .. . .. .. . . . . . .. Drop struck knuckle. After 5th blow coupler would unlock and showed total

10__ fiy. Cd), . . . . . . . . .. Chicago The & Spring on_ _ _ ‘ _ _ _ _ ‘ _ v _ 4 v _ _ _ . . _ _ _ . _ _ _ . _ H Hmz;lt]);'ial]1g of 5-16 in. when knuckle was pl'l'S§t\d in.

{.',-- |’),,.,,. Ry§"S.l;'>;i)iy o>......' gh,‘,‘,',“,§° '{‘"'°&~“PPlIIR_0v . . . . . H031-1211. Second blow 10t‘1(l)ltI‘bt‘tli.. Knuckle loose.

n,.,,x,,1Ry‘ sulmly C0 _ _ _ _ _ __ _ _ “(ind Q14? 1 Co. Alliam . . . . . . . .. _ . . . Drop struck knuckle onl ’. After 5th blow pivot pin bent K in.

~- H|ns,,,, (;m.(.m, ,|,,,, C0___ ' ~- 3 J4-01 C0-‘ Aiiiilnlfi - - - . . . . . . . . .. Fine cryslallim-_ After lst blow pivot pin bent. and coupler would not unlock.

mnwn Car Couiplm Co." - gilt‘-Mfl1.CiLSl.(A).zflHds().Mfl1I\'UI'IC().i‘(3Q()(1 mull;-a,blt~ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ __ D,-0,, ,4"-u,.k k,,,,,.k|,. 0,,|y_

m~- Mo‘-flaw“). &T,,,.|,.y __ _ " M‘i§;M"l(7fl-*'-- C0- Hl\(1$0-Mallro|iOo.f*Fair malleable . . . . . . . . . . . . . . . . . . .. Aftcrild blow knuckle would not. open.

,7" M,;Cm,w,,y 5, T,,,.|,.yf __f _ _ _ _ __ _ ' _: M°(_;'"'Wf\Y_ 5‘ T"I‘|0Y - - - - - . . - - - - . . . . . . Good malleable . . . . . . . . . . . . . . . . . .. A ftcr Lid blow knuckle would not open. Pivot pin bent.

18" A_ C_ Mather _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ‘3 »("1“’'l.\ &T0Tl9Y~- @006 !!lfl||t‘8hi<‘...... . .. Drop :~'.t.riivk lugs of bar only in lst blow.

-- ' ' Fair nmlleablc . . . . . . . . . . . . . . . . . . .. 1.)l’1)];?'»l'\l:;(1§l1)i)i1] lxgs angoknuclklc. Aftgrl 2d bllow KiiLlC§:;"i\V(IU1d not unlock.

_ _ ,

__ _ _ . ti.-r‘ )t\\' mer. t.' topcni ‘rum /in. >‘_.' n.
19_, J A Hlnsou.... -- Solid Stul Co. Alli.in<_o . . . . . . . . . . . . .. Fine crystallinc...... .. .. Drop struck knluviélc only. nA;te)r 3l11)1i)W knuck 0 would not open. This was

_I_ _ _- _ _ _ _ _ _ _ _ _ _ _ _ __ ‘ ‘ _ a defective an condemned coupler.
30-. A Bmw“ ~ - - - - - -- Solid Siul Co. Alliantc . . . . . . . . . . . . .. IFiri9 0l'yst.:illinc . . . . . . . . . . .. . DI'Ylt[))]$l-l‘\:(Ck 1(::;l('1(i6 onéyo fine!‘ 2d blow knuckle would not open. After 5th

21 Pl‘iitt.&IA*!£,'lIWiiri-11 . . . . . . . . . . . . . . .. pl-an & L,.t,.hw,,,.t|, Pm“, mqueabk D“) Ow nu" eimene - -

-- , . _ - - - - - - - - - - - - - - - - .. 1 * . . . . . . . . . - . . - . . . . .. p strike." in draw-bar and knuckle.
3-. ‘fL'~u‘h_“*"‘l"'h- - - - vgffltl-&11i.‘t(.1lW()f‘l.1I. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I)_rop strikes on draw-bar and knuckle.

, _ . . . . . . . . . . . . . . . .. . argi nt Co . . . . . . . . . . . _ . , _ . _ _ , . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - . . . . . . Pivot MI: iii-!lll5i.{)lL‘I'k2l1(1l blowh dK;ll1t‘1(1l‘ would not open. Thts was a defective

‘ I 3 , X _ __ ' V coup or an Po 0! iroug 1! cct.

ii.'irr|.~._ 6: Howard, (S_t.l.oui_.~.)(Mcd. crystalline porous flaws, Dmp 3t,y'upk lugs and k|mck|¢_

%~- Standard Car Coup]? 1 P. Hr\I'l‘i>- 5% H"WflI‘d.(5i.IAiuis.) ;1l'g'i~'li;;l}l)ill1l‘.[><>r1>iis flaws Drop struck lugs and knuckle. After 4th blow knuckle oponcd hard.

21. gs.-§)..l.1,~_,A..ol<....;|-..-(>0. 11:‘1111':';;11::::i1:::::t:::::.‘F...m..u..,,,,,;_-;_;-;;;;-;;;3¢-;;;;;
§t' Lorna fi')'l'l1;),‘;_'l'_ 0‘; '~' Iiiklf‘. Hul'!'l-'- & Howard. iSt.IA)ii1S.),M(‘d. cry-*I#l1linc.fl'W blow 1lU1l'N.. Drop struck knuckle only. Two knm~klo.~' wcro hI'Hkl‘il in this bar. ,

~ T ' (5 ‘on I - 111‘ klf‘. Hflrrifi it Hliwltrd. (5l.II\ll1§.)jMPd. crystnll1no,few blow boles.. Drop sl ruck knuckle only. After 2d blow knuckle would not unlock. * ‘

gain Dggppvilalgmglp or 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ‘Good malleable . . . . . . . . . . . . . . . . . .. l1\2i‘ilDi-‘llf‘i.I(‘1( 1{l|dill(‘1(iP uply. f d

-- -_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ , _ . . . . . . . . . . . . . . . . . . . . . . . . . . .. nuc 0 win notun ocka tel-2n blow.

32-- DY" wmmm-‘ ... . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Knuckle would not unlock after 2d blow.
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etc. It also gives the chemical analysis of most of the bars

submitted to test. These results are from borin s taken

after the bars had been broken under the drop an as near

the point of fracture as wan practicable.

Table No. 2 is an individual account of the performance

of each bar under the drop. The drop tests were actually

from a height of 10 ft. 4 in. and 15 ft. 4 in., the

Tm-rs or M. C. P CovP1.nns.—T.un.n No. 2.
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foundation, which was of masonry constructed as

shown in Fl . 17 (see next page), sinking during the tests

about 4 in. he drop tests as conducted were criticised

by some of those present, and apparently with rea

son, as not in all cases representin the same blow owing

to the bar flying away from its 1105 tion after being struck.

This may be a legitimate criticism; if there is any point in

it the fault will be checked up by the M. C. B. tests which

have since then taken place at Altoona, the M. C. 8. com

mittee having arran ed to wedge in their bars so that they

could not fly off whi e under test. The committee’s object

in not securing the bar was in order to introduce a guard

arm test; this, however, did not turn out as was ex

pected, and in future investigations this feature should be

 

 

Flo. l.—AMERICAN (‘0UPI.ER~Su-1-1; 8 blows |.'|G_ g__|3UgK[-jyg (‘,()L'PLER_Ma]|g;|h];>_ 111;“

"L 10 1-“in- 73 "l'"*'5 3‘ 15 “PQL I!ar.Slc0l Knuckle;8bl0ws at 10 ft., .?-blowsnt 15ft.

 

 

F10. 5.—DREXEL O0UPLER—Steel; 3 blows Fl0.6.-HINSON (‘OUP1,ER—l\1nlleablo Iron Bar; Fm. 7.—.1ANN1~‘.Y (‘OUPLEB—Mal. iron liar,

at 10 feel, 2 blows M15 feet. 3 blows at 10 feet. 2 blows at 15 feel.

 

 

Fm. 9.—-NATIONAL; formerly PERFE(7l‘ED— FIG. 10.-—POOLEY COUPLER—Mnl. 'lronCoup~

Steel; 3 blows at 10 foot, 2 blows at 15 ft. ler, Steel Knuckle; Si blows at 10 feet.

 

 

Fm. 13.~S'I‘ANDARD COUPLER~Mnl. Iron Fm. l4.—ST. LOUIS COUPLER —-S1001;

Bar, Steel Coupler: 3 blows at 10 feet. 3 blows at 10 foot. 2 blows at 16 feet.

KEY TO TABLE 1.

T.uu.s No. 3—Po1.i.mo Ti-:s'r.

 

‘ Material.

Name of 2

dm\\'-bzu'. _. Io

:3 :51
 

A1111-r1c‘|1 Fl-(‘Pi SM-oi OK

M|\1.] Stu-.1 O K 

  
  

Buckeye.

Brown, ,.,|SlH'l _St1-0|

-4|

Cal1f'rn'u Steel Stu-1

t‘1|li':ign.. Stu-I -‘lwl

Du-xul Steel -“IP61

Hinsm Mal. 9101-l

Jzlnney .. Mal. WL I

P\‘I'fOl'l»0(| SlA‘\‘i ISIAH"!

Pool;-,\' M:|l.l S1001

Sill1]')1l‘X.. Stool Swel

1

St. L1 ruis. Man 1.

l

Williams Stool ‘

 

1411.011 Pouml.{1’|'|ll, l¥l1‘1lk|il§l' Slralli Pounds.
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Bar.

lb-marks.

IKn'c'le

Knu\'kli~so|»o||1-(1 5-1-6 1||. 4

Kmn-klosopi-|n'-(I 1-16 iu.und $$ln.

Knucklosopom-(15-16111.

119100

OK

OK OK (BM!)

7! 2OK

() K

(,1 K

O K

0 K

Knuckles ()|K'1N'(1 $4‘ in. and 95 in.

Kll1l('k1L‘§ o|>\\m~(l3-16 in.

Knurklcs ()[)\'l1(‘(i ‘B in.

Klillrklvs opq

KIll1i'k|\'(I])I‘11(‘(] 13-16 Ill. Bx-oke2l||. ofl

i/allot’ knuckle.

Knuckle U|Il‘11l‘(l 15-16 in. and 7-16 in.

Broku oi! both lugs and hnlfof back from

bar.

K|ll1(.‘ki(".~'(I])(‘l1('(| 95 ill. and ‘A; in.

OK

C30C

717171

OCOO

R???‘-null E;

 

1051!!)

K[111i’k|1‘8U]N‘lll‘(1 1-16 and !-_i in. OK

K||\n'kl\-5 upq-m~(1 K in. Unlocked U. K,

Bmko tlmnmli both bar lugs. 1"rnclurc

muilurn i'r_\'sl :ib1Lut blow holcs.

S14-0|

 

PoiiT\(is'l’u1l§—BR5il}lifi; Simln ’Po‘u§i1s.

Roman-ks.

OK Sin-urn-d pivot pin on one, and cracked

_ lower lugon other bur. '

O l\ Knuvklo opeliul 1/3 in. and 3-16 in. Pivot

pins 0. h. Ulilockcd O. K.

Knuckle broke through pivot pin hole.

l<‘ruc1-uro medium crystalline. showing

Pivot

Knucklesopelu-d 34 in. Unlocked 0. K.

Knucklesoponcd '1'-16in.

Knuckles opcncd 36 in.

a number of blow holes.

Knuvkleopcnvd % ill. and 9,’, in,

pins somuwlmt bent.

Fracture flnc crystalline. about half blow

holes.

112000 Broko through pin holc of knuckle. Frac

ture coarse ervslalllm-, 1 sq. In.

1 plvotpln badly bent.

OK Knuckle opened % lu. Unlockc(10. K.

Pivot pins not bent

  

F10. 3.-—BROWN COUPLER/—Steel: 3 blows

at 10 foot, I blow at 15 feet

\\'ro‘t1ron1{n'cklc;3bluws at 10 ft., 2 blows at 15 ft

Fio. l1.—SARGEN’I‘ (‘OUPLER-Stool;

3 blows at 10 foot, I blow :it15 fect.

FIG. l5.—-TROJAN (‘Ol'1’LER»Mal. iron Bar.

Steel Knuckle;

1-'10. -l.—(THIl‘AGO (‘0UPLER~Sti-cl; 3 blows

at l0 feet, 2 blows at 15 feet.

Fm. 8.—MATHER (‘OUPLEI{~M:il1<~abl\- Iron

Bar, Stool Knuckle.

Flo. 12.—SlMPLEX (YOUPLER—Stcol;

3 blows at 10 foot, 1 blow nt 15 foot.

F10. l6.—\\'1l.L1AMS l.‘OUPllER—Mal. 1. Con

3 blows at 10 ft., Zblows at 15 it. let. Steel Kn'cklc; 3blows 10 !t., tlblowsat 15 ft

 

 

Unlocked O. K.

flaw.
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worked out more carefully and properly provided for.

Figs. 1 to 10, inclusive, are reproduced from photographs

showing the appearance of the draw-bars after the drop

tests.

The pulling tests are shown on table No. 3.

It will be observed that in the 100,000 lb. ull all but two

of the 13 bars met the test. Of those fail ng the .lax_ine_v

gave way at the tail end of the knuckle, and the Williams

at the lugs of the draw-bar. _

The 120,000 lb. pull was met b six of the remaining 11

bars. An attempt was then ma e to pull the six intact

bars to destruction. The Drexel reached 132,800 lbs. when

part of the testing apparatus failed, namely, the head

ulled off the iron tail bolt which was 2 in. in diameter.

he other bolts not fitting, the test with this particular bar

was abandoned, and one of the Chicago bars substituted.

At 142,000 lbs. it was observed that another part of the

testing apparatus was iving way; the yoke fastening com

menced to spread and t e yoke bolt bent. It was, therefore,

decided to abandon all further attempts at pulling bars to

destruction.

It has been previously stated that the tests were exceed

ingly instructive. Let us briefly consider some of the

special features developed.

1. It was proved beyond all peradventure that in so far

as the present M. C. B. tests are concerned draw-bars can

be made of either malleable iron or steel not only to [HULL

the tests but to go much be ond them. _ _ V

2. The committee was ma e to realize fully that its invest.

gations were not nearly as thorough and searching as they

can be made, and that these tests must only be regarded as

the commencement of shop investigations.

3. Great carelessness on the part of the manufacturers in

the matter of conforming to the M. C. B. contour lines was

shown to exist.

It is a matter of regret that the proposed uard arm test

was not fully realized. It is estimated that 0 per cent. of

M. C. B. draw-bar breakages are in the guard arm and per

haps 25 per cent. of the remainder are back of the head or

in the shank. An examination of the photographs

will show clearly the weakening effect on the

shank by core holes, slots for continuous attach

ments, and barrel openings for that worst of all fasteners

the tail bolt. Draw-bars can be materially strengthened an

simplified if constructed for a yoke or strap fastening only

and we strongly advise both railroad companies and coupler

manufacturers to take this into consideration at once.

It will be observed that in each series of tests two dis

tinct parts were tested at the same time, viz: the draw-bar

and knuckle. The combination test under the drop has

generally worked out satisfactorily but it is not the case in

the pulling test. It would certainly seem desirable to test

the pulling stren th of the draw-bar, es ecially the lugs of

the bar, without nuckle in position. T is test it is under

stood has been provided for at the Watertown M. C. B.

tests.

The single knuckle lug test is another important matter

that the committee could not carr out, but it should be

considered in future work,a.s it is elieved that many of the

knuckle lug failures in service are due to the buffing or

pulling of bars when only single in are in contact. A

question which many would like solve: is what variations

in height from center of draw-bar to top of rail can we

safel allow in the interchange of freight cars. The answer

to this in so far as it applies to cars fitted with the vertical

plane cou ler largely depends on whether it is necessary to

have two ugs always in contact or only single lugs. Let us

first consider what the limits would be with two lugs al

ways in contact. The standard height for freight car draw

bars when empty is 33 inches. The vertical face of the

knuckle of the M. C. B. bar is 9 in. with a2}-5 in.openin be

tween lugs.With some knuckles the upper lug is 3% in.. ong

and lower one 3in. See Fig.18. With a 9 in.vertical face the

grip of any two bars may consequentl extend 4% in. above

the standard or 4% in. below the stan ard and still have 4,14

in. grip with the standard. It would, however, in either

case, be a very weakfrip, as but one ing of the knuckle

would be engaged an the pulling and buffing strength of

the bar would be entirely differentto any results heretofore

shown in shop tests. Let us next consider the greatest

possible variation that can be allowed and at the same time

insure the gripping together of the two lugs of each bar.

The last grip, to be effectual on the second lug, we will as

sume to be % in. Fig. 10 shows drawn to scale the

relative position of two draw-bars fully engaged on

one ing but with only )4’ incn engagement on the

other. This allows a variation of not more than

2}; in. between the center lines of any two M. C. B. coup

lers, viz.: 34% in. maximum and 31% in. minimum. This,

it is hardly necessary to say, would involve a

degree of perfection that does not exist at the present time.

Clcarly then, in service, bars are constantly buffed and
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FIG. 17.-—I<‘OUNDATlON FOR DROP TESTS.

and pin,which has come to the observation of your commit

tee, showed the bar in one car to measure 30 in. from the

top of the rail and in the other 35 in., proving beyond ques

tion that a 5 in. variation is not safe.

The com lete disre ard of any attempt on the part of the

majority o the manu acturers to conform to the M. C. B.

contour linesas called for by the association’s maximum

and minimum e should call for some vigorous action

on the part of t e members of the association.‘ That verti

I|¢_

.
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COUPLER TESTS.-—Fiu. 18.

cal bars should be sent for test that will not couple with

each other seems an astonishing fact, but is none the

lcssatruestatenient and may be expected to continue

just so long as railroad companies are indifferent and

careless about the matter. Each railroad company

should have at its store a set of the Pratt & Whitney

standard gages and check up with them all vertical plane

draw-bars purchased. Bars which are sent on the road

that will not couple together are a source of danger and un

do the very object automatic bars strive to remedy. There

  

34%I75r'aiZ._

COUPLER

pullrd together, with only one lug in contact and it would

seem equally, if not more important, to adopt standards of

efiiciency for arts of the draw-bar that develop the great

est weakncss n service rather than for the bar as a whole.

Variations in the height of draw-bars has always been a

difficult problem to solve. With a link and pin bar the pin

flies out as the slack runs up and the train uncouples. With

the vertical piano bar, owin to the variation in the height

of bars, going over low joints, one vertical surface will

jump over the other,resulting in a train broken in two with

out the knuckles unlocking. The American Railway Asso

sociation has now under consideration this problem and

vs ill, without doubt, give it the fullest attention. A further

advantage to be gained in bringing up the parts of the bar

to a hlglier state of efliciency is that it will require much

less expenditure in testis apparatus.

One actual case of freig t cars fitted with vertical plane

couplers which came apart without the knuckles unlocking

and which consquently had to be coupled up with a link

TESTS.—Flc. 19.

is no safety accomplished in having to couple together two

vertical plane couplers with a link and pin.

In concluding, your committee wish to express the many

obligations they are under to Robert W. Hunt & Co. for

conducting the drop and tensile tests and furnishing all

labor and assistance in connection with the use of their

pulling machines, to the Sargent Co. for the use of their

drop machine, labor and other facilities in carryin out

your committee’s work. and to H. L. Hollis & Co., c em

ists, Rookery building, for their very valuable chemical re

port.

G. W. Raoiiizs,

C. H. QUEHEAU,

J. C. Mcli/lvniv,

F. W. Sxnoalvr,

D. L. BARNES,

C. F. STREET,

Committee.

JUNE 10,1893

 

SOME “FAIR" QUESTIONS.

The following catechism proposed by the general passen

ger agent of the Chicago, Milwaukee & St.Paul Railway is

commended to those newspaper publishers, merchants and

hotel keepers who are clamoring for reduced railway

ra es, while at the same time adding to their own rates.

Will the newspapers that are editoriall_v clamoring for re

duced railway fares “to enable people froui the country to

visit the world's fair,” please answer the following ques

tioiisf

1. Did not the Chicago newspapers for the first two

weeks in May constantly proclaim to the \vhole world that

the department buildings were unfinished and leaky, and

that exhibits were being despoiled by reason thereof; that

very few exhibits were unpacked and in place; that many

exhibits had not arrived; that some exhibits had not even

left European countries; that the grounds were in horri

ble condition, but that nothwithstanding all these unfort

unate cqnditions the Columbian Exposition was further ad

vanced toward completion than an other previous expo

sition within such a short time of t e day of opening!

2. Did not the Chicago newspapers publish highly col

0l’\:d-——l1lld in some cases untruthful—sensationalarticles to

lhe effect that extortion of all kinds was practiced b ' con

ccssionares and restaurant keepers inside the groun s, and

by w0rld’s fair hotel proprietors outside of the grounds:

If there was any truth in those statements when they

were published in the early part of May, is there any ap

preciable difference in the charges for lodgings, food and

nrink at the present time!

3. Have not the Chicago newspapers unfavorably criti

cised all of the methods of the exposition officials who

labored so assiduously to open the fair on May flrsif Have

they not abused without limit and without legitimate

cause aclass of valued employes known as “Columbiaii

Guards?” Has there been any other class of exposition

employes which has escaped vituperation from the re

porters and editors of the Chicago newspapers?

4. Have not the Chicago newspapers denounced the

weather ascold, wet, windy and disagreeable during the

first three weeks of May, and made the weather responsi

ble to a considerable extent for the small attendance?

5. Have not the Chicago newspapers said that with all

these drawbacks it could not be expected that people

would visit the fair durin the month of May?

6. Have the citizens of ‘hicago—who can go at a trifling

expense for transportati0n—visited the fair in any consid

erable numbers during the month of May?

7. Have not the citizens of Chicago read what their own

newspapers have said, and have they not staid away from

the lair in consequence thereof?

8. Who are the writers who illl Chicago papers with

scurrilous reports of incompleteness, extortion, and in

efficiency? Are they not sensationalistsf What enables

them to "mould pub ic opinion” except the fact that what

they write is printed, and reiterated in print each day,

until the credulous public is forced to believe? Can any

"outsider” deny a newspaper statement except at an out

lay of a dollar a line, cash in advance, and even then can he

get the denial published in the newspaper that made the

original statement or mis-statement?

9. Have not the newspapers of other cities with inter

ests inimical to the best interests of Chicago and the

world’s fair, republished as truth and gospel the unfavor

able and unkind (not to say untrue) utterances of the sen

sational Chicago dailies! Have not the country newspapers

advised their readers to stay away from the unfinished

fair, and from the city where robbery in all its forms is

oflicially recognized and permitted to go unchecked?

10. Is it not true that during May and the first part of

June the entire agricultural and farming portion of the

commun.ty is necessarily engaged at home in planting and

other spring work, and that no rates of fare, however low,

and no conditions with respect to the exposition itself,

favorable or otherwise, would have a tendency to bring

them into Chicago during that period, and is not this fact

largely responsible for the non-attendance of country visi

tors during the first forty days of the fair!

11. Who, then, is to blame for having thus far kept

visitors away from the world’s fair!

If the newspapers double their customary rates for ad

vertising space, the restaurants add 25 per cent. to the

price of food and drink, the places of amusement maintain

usual prices, the merchants add a little to the cost of their

goodstocover the expense of entertaining their country

customers who come to visit the fair, is not a :30 or 30 per

cent. reduction in railway fares entitled to consideration

as a fair contribution for the railway companies to make

for the financial success of the expositionf Does any

reasonable person wish to prevent the railways from shar

ing in the hoped-for benefits to accrue from an enormous

attendance of country visitors to the worid’s fair?

Is it to be supposed that the railway oflicials propose to

prevent their companies from making all the money possi

ble that a reasonable reduction in fares will briiigf Does

any one—except the newspaper man who "knows every

body’s business"—know any better than the well informed

railway oflicial, just exactly when and how the country

inerchant, mechanic and farmer can and will come to the

air?

12. Is it not a fact that each ofthe great railroads enter

ing Chicago subscribed originally fifty thousand dollars in

cash towards creating the exposition, and later subscribed

one hundred thousand moref Is it not a fact that each of

the Chicago terminal lilies has spent from fifty to three

hundred thousand dollars for new equipment for the ex

press purpose of being enabled to handle world’s fair busi

ness, which equipment would not otherwise be required at

this time? Is it not a fact that the Chicago terminal lines

and other lines within from three hundred to five hundred

miles of Chicago have very largely added to their regular

train service at a large daily increase in their expenses, in

order to enable them to cai'r_v world’s fair business! Is it

not afact that during the two months preceding the fair

regular traffic to Chicago particularly. and elsewhere, has

shown a large decrease, owing to the fact that people gen

erall deferred traveling owing to their anticipated visits

to C icago, thereby largely reducing the revenue that the

railway companies would otherwise have received from

regular business! Is it not a fact that during several

months following the close of the fair the same conditions

will obtain, and tliata still greater loss to the railways will

occur as compared with normal business! is it not a fact

that for the above reasons the railways are themselves

more vitally interested, in view of their large cash outlay

and loss from a decrase in regular business, in making such

rates as will have a tendency to bring people to Chicago

during the fair, and that the success and prosperity of the

exposition means to a greater degree their own success and

prosperity than is true of any other interests involved!

And may it not be fairly assumed, in view of these facts,

that, with their long experience in handling the details of

their own business, and in their intimate relations with the

public, railway officials are as competent to judge of the

rates that are reasonable and will induce travel as are out

siders!

If the foregoing questions are or are not satisfactorily

answered, I will say for the benefit of the exposition
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BREAKAG-ES OF THE JANNEY COUPLER.

bars in service. Some of the manufacturers of the diflerent types of couplers are keeping very accurate records of these breakages with a view of discovering the

weaknesses of their bars, in order that they may strengthen them. Among the companies that has kept these records are the McConway & Torley Co., W1'lO.~0

record is probably the most complete of any in existence. Owing to the large number of these bars which are in use, the records are very valuable, not only in

giving the manufacturers information regarding the weak points of their bars, but also in giving the car builders information regarding the utility of the M. C. B.

type of coupler. The McConway & Torley C0. realize his fact, and have therefore handed us copies of the records which are reproduced herewith. These records. 1

together with the cuts accompanying them, are so clear and comprehensive as to require no explanation, but they are worthy of careful study.

In connection with the subject of Master Car Builders’ draw-bars, the most valuable information which can be obtained is necessarily in connection with the

Relative frequency of breakages in diflerent parts of Wrought Iron Janney Freight Coupler Knuckles. Determined by percentage computations from the total number of

breakages reported by each Railroad from April 1, 1892, to March 31. 1893.
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THE DEITZ M. C. B. DRAW-BAR.

The illustrations herewith show the construction of

the Deitz M. C. B. draw-bar. In these illustrations,

Fig. 1 is a horizontal section taken through the cen

ter of the bar, and Fig. 2 is a section at XX. Fig. 1

shows the details of the lock and operating lever.

The lock is pivoted in the guard arm, and is moved

up and down by the operating lover. The latter is in

the form of a bar or slide. which passes through the

bar directly beneath the lock. Vtlhen the knuckle is

closed the locking arm swings directly in front of the

lock and holds it firmly in a closed position. \Vhen

the knuckle is to be unlocked the operating bar is

drawn out, and the projections thereon lift the lock

into the position shown by the dotted lines in Fig. 2.

By leaving the operating lever in this position the

lock will remain up until the knuckle is closed, when

it falls down. If the operating bar is placed in its

normal position the lock drops down, as shown by the

solid line, and when the knuckle is closed the locking

arm slides beneath the lock, forcing it up as it passes.

After the knuckle is closed, the lock, of its own

weight, again drops down, completing the locking.

If the bar is pushed inas far as it will go, the lock is

lifted up and remains in that position until the bar is

again pulled out. A small dog is provided for the

purpose of automatically throwing the knuckle Open.

This dog is operated by a projection on the lower side

of the operating lever. which is shown in Fig. 2. Tin

iirst movement of the locking bar unlocks the knuckle.

and a further movement brings the dog into action

and forces the knuckle open.

Lawn mean: A separate unlocking device is provided in the
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�1 �'�1 � �l�'�:�"�§�.�- �" �. �'�5�, �_�§�*�_ �§�F�m�_�v�:�_�_�§ �5 �S�U�M�M�A�R�Y�S�T�A�T�E�M�E�N�T�O�F�R�E�S�U�L�T�S�O�F�'�r�1�~�:�s�'�r�s�O�F�M�.�C�.�-�B�.�C�O�U�P�L�E�R�S�.
�. �_�,�, �, �.�_ �_�_ �3�1 �5�2�| �>�~ �.�2 �=�4 �_ �; �z �n�n�o�p�-�'�r�1�a�:�s�'�r�s�.
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�2�1�2�-�5 �n�o�_ �B�3 �I�N�:�5�% �E �N�u�n�n�n�0�1�1�B�1�.�0�w�s�'�1�0 �B�a�n�k�A�N�D�W�a�n�n�B�n�0�1�_�<�l�n�A�N�D�C�R�A�C�K�E�D�. �-
�i�s �g�d �§�1�~�2�:�'�.�~�-�1�.�2�I�g�l�c�z�g �m�g �:�1�, �A�v�n�l�u�c�l�W�n�l�c�n�r�s�.

�_�-�3�;�: �5�2 �é �2 �2 �N�M ��0�' �C�O�U�P�L�E�R � �C�o�u�p�l�e�r�N�o�.�1�. �C�o�u�p�l�e�r�N�0�.�2�. �C�o�u�p�l�e�r�N�0�.�3�. �C�o�u�p�l�e�r�N�0�.�4�_ �2 �' �. �[�-�1 �. �, �s �_  � �2 �- �_�_�_�_�_�-�1�:
�F�Y � �2�%�H �2 �a�t ��?�I �-�3 �Z �C�o�l�l�p�l�u�s�K�n�u�c�k�l�e�s�; �B�r�o�k�e�n�C �k�e�d �; �B �k �C �; �g �i�l�l�s
�5 ��! �Q�Q �-�3�0�1�' �.�4�: �, �,�_�,�\�.�,�'�. �_�= �2 �C�o�m�p�l�e�i�e�. �- �g �i�n �H�i�: �i �r�9�"�e�n �r�a�i�i�k�e�d �2 �B�r�9�:�e�n �C�r�a�i�g�l�l�e�d �0�- �1�3�,�, ��-�,�1�, � �C�m�t�k�e�d
�1�-�1 �,�;�1 �- �<�1�1�-�0�1�:�0�1�. ��-�,�. �0�:�: �Q �i�n �" �i�n �i�n
�0�.�. �.�~�-�- �=�°  ��*�1 �Z �:�0  ��z�s�s�p�g�>�.�5�=  ��z�;�_�_�2 �,�,�- �-�A �.  ��- � � � � �  � � �  � �- �_�_�_�0 �'�° �' �;�-�.�.�_�.�*�'�_�~ �* �m�a�m�a � �" �4 �2�2�5�-�3 �5�2�4 �1�5 �l ��"�"�¢�l�<�l�°�- �- �- �- �-�- �1�0 �k �k�l �. �. �. �. �.�. �k �k�l �, �_ �, �_ �_�_�0�5�-�3 �B �I �C�; �B�r�o�w�n ��s�E�. �L�i�n�k�. �4 �2�3�2�. �3�6�,�1 �6 �k�n�u�c�k�l�e�. �. �. �. �6 �k�:�:�§�k�l�:�. �. �. �. �.�. �1�; �1�<�i�i�:�§�1�<�1�:�. �. �. �. �. �. �I�: �.  � �. �. �H �l�g�}�?
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�1�; �_�_�f �H �:�l �.�_ �' �' �' �' �' �' �' �" �, �' �\ �3  � �'  � �' �" �n�. �- �- �- �- �-�- �5 �e�a �. �. �- �. �. �. �.�. �l�l �k �, �_ �, �, �,�,
�[�9�] �5�,�5 �3 �E �5 �g �g �:�4 �- �H�i�n�s�o�n�. �. �. �. �. �. �.�. �4 �2�2�3�5 �5�2�.�8 �9 �k�n�u�c�k�l�e�h�e�a�d �5 �s�h�a�n�k�-�, �_ �_ �, �,�, �9 �s�h�a�n�k �h�e�a�d �; �:�,�,�§�:�, ��k �_ �_ �_ �_ �_ �_
�1�:  ��,�5 �Q �. �I �. �S �4 �5�, �j�l�z�g�r�r�i�g�n�. �. �. �. �. �. �.�. �3 �2�2�2�7�.�4 �3�2�.�5 �5 �s�z�a�n�l�l�i �E�e�a�g �4 �s�h�a�n�k�. �. �. �. �. �.�. �4 �S�l�l�a�r�-�k �h�a�d �_ �_ �_ �_ �_ �_ �_ �_ �_ �_�_�_�_ �_ �_ �_ �_�_ �4�%
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�Q�5�*�; �5�. �g �5 �E�S�T�3 �B�E�2 �i�i�i �:�1 �g�i�i�i�o�n�a�l�. �. �. �. �. �.�. �4 �2�1�3�.�3 �5�1 �4 �4 �k�1�}�1 ��u�c�l�é�l�e�s�h�a�n�k �8 �k�n�u�c�k�l�e ��. �. �. �. �.�. �6 �k�n�u�c�k�l�e�. �. �. �. �. �. �.�. �8 �s�h�a�n�k�. �. �. �, �,�, �6�}�;

�1 �1�3�,�; �E �:�2�: �-�-�-�- �:�; �2�2�;�"�. �.�;�; ��~�* �1 �.�2�2�. �-�-�-�-�-�- �3 �1�"�: �2 �:�1�"�: �1 �-�-�-�-�-�- �-
�- �-�-�1�1 �=�1�=�"�"�=  ��. �. �' �' �' �' �' �'�" �~ �- �1 �- �- �- �- �-�- �°�a �- �- �- �- �-�- �e�a �. �. �. �. �. �. �.�. �h �d �. �. �. �. �.�.
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�'�4 �- ��5 �"  ��'�3 �.�:�:�-�'�1�-�3�" �= ��'�§�1�_�.�. �* �I
�E �g�g�g�g�g�g�l �5�5�%�?�3�5�4�5�5�2�5 �*�F�0�r�m�e�1�'�l�y�-�c�a�l�l�e�d�"�P�e�r�f�e�c�t�e�d

�{�S�E�E�N �I �1�5�< �,�-�1

� 

�W�\�L�L�l�A�M
�2

�i �_�<�.
�J �J

�:�' �1 �
�2 �;

� 

�s�~�1�v�\�'�1�1�\�1�v�1�7�7�1�1�1�0�5�1�A�1�5�~�3�"�'�~�D�R�O�P�T�E�S�T�-�5

� 

� � 

� 

�\�_

�1 �P�4�8�6
�5 �'�\ �I �-�\  ��l�l�7�\�$�$�o�'�:�0�'�~�1�1�r

�S�U�M�M�A�R�Y�S�T�A�T�E�M�E�N�T�O�F�R�E�>�U�L�l�S�O�F�T�E�S�T�S�O�F�M�.�C�.�-�B�.�C�O�U�P�L�E�R�: �5�5�Q �Z �'
�. �3�: �'�P�U�L�L�I�N�G�T�E�S�T�S�. �1�7�1�,�; �l

�_ �5�: �. �I
�Q�-�-�E �§�2�?�"�;�T�:�b�o�e�u�:
�(�_�,�1�- �Z �0�2 �Z

�A�v�a�i�u�c�a�\�V�|�1�1�c�1�n�s�. �P�u�u�.�R�1�:�0�u�1�R�1�1�n�1�'�0 �B�R�E�A�K�. �0�5
�N�u�m�b�e�r �- �I �:�l�\�n�1�1�=�.�0�1�1�C�0�u�1�>�1�.�a�1�1�.�1 �_ �*�~ �-�~ �» �L�§�g�"�'�.�l ��.�l�;�l �D�.�l�.�a�¢�"�s�"�l�"�_ ��'  � �Q�5�2�?

�K�n�u�c�k�l�e�s�. �1�5�1�P�a�i�r�. �2�d�P�a�i�r�. �3�'�d �P�.�1�i�r�. �4�1�h�P�a�i�r�. �A�v�e�r�a�g�e �g�_�_�_ �_�_�_�_�_�_�_�_�_�_ ��_�_�_�.�_�_�_�_�_�_ �_�_�_�_�_�_�_�_�_ �'�4 �E�m

�A�m�e�r�i�c�a�n �4 �2�2�4�.�9 �5�2�.�3 �. �1�4�6�,�3�0�0 �1�5�7�,�4�0�0 �1�5�6�,�8�0�0 �1�5�3�,�3�0�0 �1�5�3�,�4�5�0 �1�3�5�.�0�0�0 �2�1�9�.�9�0�0  ��,�6 �m�g
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�D�r�e�x�e�l�. �. �. �. �. �. �. �.�. �4 �2�0�1�.�3 �5�7�.�9 �1�6�1�,�6�0�0 �1�4�7�,�9�0�0 �1�4�6�,�0�0�0 �1�5�3�,�7�0�0 �1�5�2�,�3�0�0 �1�2�0�,�5�0�0 �2�1�4�,�1�0�0 �:�3�, �-�l�g �_ �_
�F�:�m�p�i�r�e�.�.�.�.�-�.�.�.�.�N�o�n�e�. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �. �.�. �5 �:�5�3 �2�1
�(�1�0�u�l�d�. �. �. �. �. �. �. �.�. �3 �2�0�3�.�3 �3�6�.�9 �1�2�9�,�1�0�0 �1�2�9�,�9�0�0 � �1�3�7�,�5�8�0�. �. �. �. �. �. �. �. �. �. �.�. �1�3�2�,�1�9�3 �8�6�.�8�5�0 �1�2�0�,�4�8�0 �.�.�. �£�1�5 �; �;
�H�i�n�s�o�n�. �. �. �. �. �. �.�. �4 �2�1�8�.�7 �5�4�.�4 �1�2�5�,�0�0�0 �1�3�8�,�2�0�0 �1�1�2�,�4�0�0 �1�2�4�,�4�0�0 �1�2�5�,�0�0�0 �9�8�,�7�0�0 �1�3�5�.�1�0�0 �3 �. �,�1 �'�; �_
�_�]�a�n�n�e�y�. �. �. �. �4 �2�1�5�.�4 �3�7�,�4 �9�1�,�3�0�0 �8�4�,�1�5�0 �9�3�,�4�0�0 �9�2�,�8�0�0 �9�0�;�4�1�3 �7�1�,�4�0�0 �1�3�5�,�2�0�0 �_�=�-�E�3 �. �I�E�: �1
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